Here, we present the development of new Rh-catalyzed reactions which proceed through 1,4-migration of rhodium. Firstly, we introduce our discovery about a reaction of potassium aryloxymethyltrifluoroborates with α,β-unsaturated carbonyl compounds in the presence of a chiral diene-rhodium catalyst, which introduces 2-methoxyaryl groups at β-position of α,β-unsaturated carbonyl compounds with high enantioselectivity in high yields. Next, we describe the first example of catalytic arylstannylation of alkynes. The reaction of arylstannanes ArSnR 3 with unfunctionalized alkynes was found to proceed in the presence of a rhodium catalyst and a catalytic amount of zinc chloride to give ortho-alkenylarylstannanes with high selectivity in high yields. Finally, we introduce the first example of the used of rhodium catalyst for arylzincation of unfunctionalized alkynes. The selectivity in giving 2-arylalkenylzinc species or orthoalkenylarylzinc species, the latter of which is generated through 1,4-Rh migration from alkenyl to aryl in the catalytic cycle, is controlled by ligands on rhodium. Ligands cod and binap gave 2-arylalkenylzinc species and ortho-alkenylarylzinc species, respectively, with high selectivity.
